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HIGHLIGHTS
• Standardised protocols (SSEP) can be used to simulate short-term fixture congestion
• Two SSEPs were interspersed by 48 or 72 h recovery.
• A number of physiological and mechanical measures were recorded during the
SSEPs
• There was no difference in the fatigue response associated with two SSEPs performance. It has, therefore, recently been suggested that standardised soccer-specific exercise protocols (SSEP) could provide a unique opportunity to assess the physical mechanisms associated with repeated bouts of soccer-specific activity (Carling et al., 2015) . In relation to the current study, assessment of physical mechanisms is considered in relation to both the physiological and mechanical response. , PlayerLoad TM appears to be sensitive enough to detect fatigue induced differences in movement efficiency during the completion of soccer-specific activity, and may therefore offer an additional and novel opportunity to detect temporary, cumulative, and residual physical fatigue during periods of short-term fixture congestion.
Given the potentially detrimental effects associated with periods of short-term fixture congestion, the aim of this current study was to quantify the physical fatigue response associated with two successive SSEPs interspersed by 48 h or 72 h recovery, relevant to the demands of the modern player. It was hypothesised that there would be a significant residual mechanical fatigue response when two successive SSEPs were interspersed with 48 h recovery, but not following a 72 h recovery period. It was also hypothesised that there would be no significant residual physiological fatigue response observed during a second SSEP when compared to a first SSEP completed 48 or 72 h previously.
METHOD Participants
Twenty male semi-professional soccer players volunteered to complete this study during the English competitive soccer season. The physical and anthropometrical characteristics of the participants are shown in table 1. The inclusion criteria specified that players demonstrated the capacity to complete a 30 min familiarisation sessions M A N U S C R I P T
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8 specific to the SSEP, were outfield players, and were injury free for a minimum of 6 months prior to testing. Additional to weekly matches, the participants were also required to have completed typical training volumes equating to > 4 h·wk -1 during the preceding soccer season. All participants were paid semi-professional soccer players competing in the fifth tier of English football.
Prior to the start of each experimental trial, participants were required to undergo a comprehensive health screening procedure to further assess the participant's eligibility and also highlight potential risks. The comprehensive health screening procedure was completed by the lead researcher and comprised a health, physical activity, and preexercise control questionnaire. Both heart rate and blood pressure were also measured Participants were required to attend the laboratory on three occasions to complete a familiarisation trial followed by two experimental trials. A minimum of 96 h interspersed the familiarisation trial and the start of the first experimental trial.
Thereafter, the participants then completed the second experimental trial following their . All trials were conducted in an ambient controlled environmental chamber with temperature and humidity maintained at 21 ± 0.5 °C and 35 ± 1.5 % respectively. For all studies, participants were required to consume a minimum of 500 ml of water 2 h prior to testing, refrain from consuming caffeine 24 h prior to all experimental trials, and attend the laboratory on each occasion in a 3hr post-absorptive state following a 48 h period of abstinence from vigorous exercise, the use of recovery strategies, and alcohol.
Participants were also asked to wear similar apparel and the same running shoes for each trial.
Experimental procedures
Prior to each experimental trial, a portable refractometer (Osmocheck, Vitech Scientific, West Sussex, UK) was used to ensure participants were euhydrated (urine osmolality of 
RESULTS
Mechanical responses
In relation to the mechanical fatigue response associated with the two groups, the GLM identified that there were no significant group*trial*time (P> 0.05), group*time (P> 0.05), nor group*trial (P> 0.05) interactions for any of the PlayerLoad TM measures.
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There was also no significant trial*time (P> 0.05) interactions for any of the mechanical measures.
As illustrated in figures 2 
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Physiological and perceptual responses
In direct relation to the fatigue response associated with the two groups (48 vs. 72 h), the GLM did not identify any significant group*trial*time (P > 0.05), group*time (P > 0.05), nor group*trial (P > 0.05) interactions for any of the physiological or perceptual measures.
The GLM did not identify any significant trial*time (P> 0.05) interactions for any of the physiological measures, but a significant (P= 0.003, η 2 = 0.16) trial*time interaction was identified for RPE. Post hoc pairwise comparisons revealing significantly higher RPE values recorded at 45-60mins in the second trial (T 45-60 = 12 ± 2 a.u) when compared to the first trial (T 45-60 = 11 ± 2 a.u). The 95% CI for this difference was 0 to 1 a.u.
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As identified in been recorded in the current study. Future research is therefore warranted to assess the residual fatigue response associated with additional physical measures during simulated periods of short term fixture congestion. The current study has assessed a number of PlayerLoad TM metrics that can be used to infer aetiological markers of injury risk; however, future research may want to measure epidemiological markers such as injury incidence and severity, or look to to strengthen the association between aetiological markers and injury incidence during short-term fixture congestion.
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As previously mentioned, there were no observed group interactions identified for any of the PlayerLoad TM metrics, thus suggesting that there is no difference in running efficiency when two bouts of soccer-specific activity are interspersed by a minimum of 48 h. Although not directly measured, it can be inferred from these data that with no difference in the residual mechanical fatigue response, injury risk potential would not differ during these periods of simulated short-term fixture congestion. As expected, a temporal fatigue response was It was also identified that RPE values were significantly higher in the first 15mins of the second half during the second trial (12 ± 2 a.u) when compared to the first (11 ± 2 a.u). There was however no significant difference in any of the other physical measures during this period, thus suggesting that the observed differences in the RPE data must be attributable to other mechanisms which were not recorded in the current study. The current RPE data 
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These studies have assessed the time course of physical recovery following the completion of soccer-specific activity, but typically fail to consider the influence of incomplete recovery on subsequent performance. In a rare exception, insufficient physical recovery did not influence either the physiological response, or physical performance in a successive bout of match-play 31 , thus supporting the current data. Future research should therefore aim to assess the recovery of additional measures during periods of short-term fixture congestion, as well as assessing the potential impact of these measures on both subsequent performance and markers of injury.
Practical applications
In support of contemporary recommendations (Carling et al., 2015) , the SSEP utilised in the current study offers a unique opportunity to mechanistically assess the physical response associated with the completion of successive bouts of soccer-specific activity. The SSEP utilised in the current study could therefore also be utilised in future research to further assess the physical response associated with periods of soccer-specific fixture congestion. The current data suggests that physiological and mechanical intensity of training and or matchplay would not need to be compromised when two successive bouts of soccer-specific activity are performed with a minimum of 48h recovery. Subsequently, this information enables training to be performed 48 h post match, with implications particularly in periods of fixture congestion where training load might be reduced accordingly. The current data also further supports the use of GPS-based accelerometry to monitor fatigue induced alterations in movement efficiency and/or technique during the completion of soccer-specific activity.
Conclusions
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The current study has identified no difference in the physical fatigue response elicited from the completion of two successive SSEP's interspersed with either 48 or 72 h recovery.
Acknowledging the specificity of the measures recorded in the current study (Halson et al., 2014) , the current data suggests that 48h recovery is sufficient to prevent any residual physical fatigue response across successive bouts of soccer-specific activity. The current study is focussed on the physical response associated with a period of short-term fixture congestion; however, future research could also utilise the current SSEP to replicate a more prolonged period of fixture congestion. Moreover, the SSEP could also be conducted with 
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